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This innovative sustainability case on Ethiopia’s National Adaptation Programme of Action was created
through collaboration among professionals, scholars, students and media design professionals under
the auspices of the Michigan Sustainability Case (MSC) initiative. It comprises a terse narrative about a
decision maker, multimedia sources including a podcast that link to and enrich the text, and an engaged
learning exercise that walks users through the potential and constraints of emerging cost–benefit anal-
ysis methods for climate adaptation planning. It challenges learners to address the emerging impacts
of climate change by systematically analyzing the challenges faced by Ethiopia’s central government in
allocating limited financial, technical and administrative resources to mitigate these impacts on its most
vulnerable communities. The case not only introduces audiences to climate change risks and vulnerabil-
ities in Ethiopia, but also interweaves those contextual factors with broader technical information, to
strengthen understanding of the specific governance challenge at hand. The case thus demonstrates
MSC’s pedagogical commitment to making ecological, economic, cultural and political context clearer
in the development of effective environmental policies. Likewise, the MSC approach deliberately demon-
strates to students the challenges of decision-making with imperfect information.
 2016 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).This Michigan Sustainability Case about climate change plan-
ning in Ethiopia is based on a real-life decision where Mr. Kidane
Asefa, the chairman of Ethiopa’s National Adaptation Programme
of Action (NAPA), and focal point for the United Nations Frame-
work Convention on Climate Change (UNFCCC), is faced with the
task of prioritizing and selecting from a short list of national cli-
mate adaptation projects. It asks learners to think with Kidane
about which will produce the greatest benefit, and to critically
assess the way that various forms of analysis including cost–bene-
fit, social cost–benefit, and broader legal and social science meth-
ods can be tools in making such decisions.
An interdisciplinary team of students from Natural Resources,
Public Policy, and Economics departments developed this case onr Ltd.
icense (http://creativecommons.org
the Office of the Provost for
. We would like to acknowl-
arch, web development, pilot
ron Bothner, Pearl Zhu Zeng,
Alexander Natanson, Harold
o, Mary Wright, Allan Miller.how NAPAs are designed and implemented. They worked with
faculty and global practitioners including Benjamin Larroquette, a
Regional Technical Advisor for UNDP in Africa, who works with
15 countries including Ethiopia. The case was the first of its kind,
pioneering an initial iteration of the Michigan Sustainability Case
web platform and repository for a new form of teaching cases
about sustainability issues worldwide.
Assessments of this case carried out in two classrooms at
University of Michigan during the winter semester of academic
year 2015–2016 returned favorable preliminary data that indicates
the potential for such educational approaches to be effective at
improving overall learning outcomes, while broadening the range
of types of learners who are able to attain sustainability competen-
cies (see Hardin et al., this issue). These results are based on pilot
assessment methods that range from observations and focus
groups to individual interviews, including analysis of artifacts
and student assignments, and randomized control groups receiving
different treatments within a single classroom over the course of
this year, but also comparisons across this year and the previous
year, when the same concepts were taught without recourse to
MSC materials./licenses/by-nc-nd/4.0/).
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study, moving beyond its pedagogical value to think about the sci-
entific and communication work that went into making the case,
and how such work can feed into engagement with Ethiopian cli-
mate change planning challenges by students, teachers, environ-
mental and development professionals, journalists, and others. As
a climate change ‘‘hotspot,” Ethiopia is expected to suffer dispro-
portionately from increased variability in climate patterns, which
will result in more frequent and unpredictable droughts and floods
(Bryan et al., 2009). In order to best adapt to the changing climate,
the NAPA committee must allocate its limited financial, technical
and administrative resources to projects with the highest potential
for positive impact on people’s livelihoods (Deressa et al., 2009).
Imagining themselves in the role of Mr. Asefa, students of the case
rank projects, justify their evaluations, and ultimately recommend
the best climate adaptation project to the committee for funding/-
support through the UNFCCC mechanism.
The case utilizes Ethiopia’s original NAPA document, which con-
tains 37 proposed projects with total costs of 770 million USD
(Ethiopia, Ministry of Water Resources and Meteorological
Agency). As an assessment of all of these projects is beyond the
scope of the case analysis, the case authors narrowed the list to
four projects: capacity building, agroforestry, distributed hydro-
power, and drought forecasting. Each presents distinct costs and
benefits for Ethiopia’s diverse sub-populations, emerging along a
spectrum of time scales but also across that country’s diverse social
and ecological systems (see Fig. 1).
Included in the case’s supplementary information are simulated
costs and benefits of each project. Case audiences can use the Edge-
notes, curated media resources from around the web, to follow
simple, engaging videos that explain principles of discount rate
when considering the future in cost–benefit analysis, and familiar-
ize themselves with the methods. Students thereby begin to build
mastery of essential analytic techniques and recognition that while
quantified projections are useful, they are necessarily limited.
Impacts of such large projects will be somewhat unpredictable
and inequitable in how they affect sub-populations and shift over
time, and will be difficult for an analyst to parse from broader
changes. Students of the case come away with a sense of bounded1 Henry© Verisk Maplecroft 2015
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Fig. 1. Climate Change Vulnerability Index 2015, MSC Edgenotrationality as a barrier to ideal policy solutions. The case’s core
challenge is thus in making critical decisions based on reasonable
assumptions, rather than perfect information.
The case’s hands-on analytical exercises reinforce these learn-
ing principles. Learners first conduct a traditional cost–benefit
analysis (CBA), which employs economic indicators such as net
present value and internal rate of return to prioritize projects. Dis-
count rate—the rate at which future costs and benefits are
accounted for in current terms—is a keystone assumption in this
method. Through a process known as sensitivity analysis, case
users are able to tweak the CBA discount rate and recognize how
even small changes dramatically impact outcomes over time, mak-
ing overall changes to the analysis of costs and benefits, and
requiring a re-prioritization of projects. The primacy of various
parameters for CBA is thus revealed, in relation to specific factors
over time.
This exercise produces mastery of CBA skills, and directs learn-
ers’ attention to the limitations of the CBA method, which some
have argued fails to account for types of costs and benefits that
cannot be quantified, and skews complex decision making in favor
of market logics (Lohmann, 2009). In this case, audience members
or learners are able to explore and discuss project impacts that
could fall outside of the scope of traditional economic analysis,
such as the disproportional impact on various stakeholders, further
marginalization of minority groups, and ethnolinguistic separatist
movements. After further research, case users are introduced to
social cost–benefit analysis (SCBA), a complementary methodolog-
ical tool that incorporates non-quantifiable decision factors
(Cameron, 2011; Vardakoulias, 2014). Projects are weighted based
on additional criteria such as poverty reduction potentials, synergy
with other national plans, and reduction of climate change risk for
vulnerable communities.
Armed with traditional CBA and SCBA findings, case users then
prioritize projects, select the most impactful for funding, and pre-
pare to attend a stakeholder meeting to defend their stance.
Through the analysis of available information and the selection
and articulation of a position, students hone skills in evidence-
based decision-making, effective communication, strategizing,
and negotiating with multiple stakeholders. Street, Bath, BA1 1JS, United Kingdom | t: +44 (0) 1225 420 000 | www.maplecroft.com | info@maplecroft.com
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Fig. 2. Benjamin Morse as a Peace Corps Volunteer, carrying out plans for a tree nursery near Hawzen in northern Ethiopia (photograph reproduced with the author’s
permission from https://benjaminmorsepeacecorpsethiopia.wordpress.com/).
Fig. 3. Benjamin Larroquette, above and left, case collaborator (photo reproduced
with permission from https://www.linkedin.com/in/benjamin-larroquette-
7a160646 last accessed May 24, 2016), and case author Arman Golrokhian, above
and right (used with permission from http://css.snre.umich.edu/person/moham-
mad-arman-golrokhian last accessed May 16, 2016).
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that draws together up-to-the-minute and on-the-ground factors
shaping such project selection and implementation challenges.1
In the broadcast edition of the podcast, we lead with the voice of
Benjamin Morse, a dual Masters student in University of Michigan’s
Schools of Policy and Natural Resources and Environment. Benjamin
shares his previous Peace Corps experience in Ethiopia to help the
audience better understand the challenges that inhere in the timing,
logistical and labor dynamics of carrying out agroforestry interven-
tions in such an arid environment. While planting tree seedlings
may not seem at first to be a nail-biter, in Benjamin’s telling we
see him and his colleagues in Ethiopia racing against time to deliver
and plant thousands of nursery plants in an arid, open rural area
when a severe weather event—a thunderstorm with hailstones—
comes upon them and destroys over five thousand of the seedlings.
Listeners realize that all those young trees, nurtured for months, can
be lost, ironically to the very same forces against which they have
been planned to confer protection. Even the best action programmes
will encounter obstacles to implementation (see Figs. 2 and 3).
Next, Benjamin Larroquette, a Regional Technical Advisor at
UNDP-GEF for Africa, explains to Arman Golrokhian the processes
that link UNDP and other donor and international development
organizations and national governments in the elaboration of pol-
icy priorities and funding for policy implementation. In response to
questions that arise from the case, he talks about his responsibili-
ties, including oversight for projects, development and mobiliza-
tion of climate finance, implementation of projects through
government bodies. He provides insight into the intricacies of
aligning national level project proposals with funding criteria from
various agencies or sources such as USAID, each of which has its
priorities and particular emphases from year to year. Larroquette
characterizes the NAPA formation process as shaped by many con-
sultation mechanisms from surveys to the marshaling and exami-
nation of various data sources. He notes that the process overall1 For a thirty minute sample of the conversation, listen to this MP3 file (https://
umich.box.com/v/ethiopia-napa-30m). For the entire podcast, please refer to the case
on our learning platform, available at learnmsc.org/read/611.often focuses on resilience of ecosystems but also of economic sys-
tems and livelihoods.
But daunting complexity does not dominate our discussions;
Larroquette also describes trends toward increasing institutional
synergy. As an example, he offers integrations within Ethiopia
among meteorology experts, and socioeconomic experts that
enable more accurate long term forecasting with respect to adap-
tation planning. He breaks it down into simple questions for the
case audience: will the climate in the horn of Africa likely be more
moist? Or more arid? In particular, Larroquette notes the impor-
tance of the potential project in Ethiopia is for setting up an early
warning system about flooding and drought. People living next to
rivers are very vulnerable, and may need priority assistance. What
implications will this have for planning? Overall we see that
despite their imperfections, NAPAs can create additional capacity
in countries’ administrative system to plan for climate change on
top of their daily workload (e.g. facing the constraints for agro-
forestry practice mentioned by Benjamin Morse, above).
For further context, Dr. Laura Beny of University of Michigan’s
Law faculty (herself with relatives in the horn of Africa and a strong
commitment to engagement there, see Beny, 2014) speaks from
Fig. 5. Professor Kelly Askew, Department of Anthropology and Department of
Afroamerican and African Studies, University of Michigan (Photograph reproduced
with permission from and last accessed on May 25, 2016 from http://lsa.umich.edu/
anthro/people/faculty/socio-cultural-faculty/kaskew.html).
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listeners the region’s sovereignty and governance challenges,
reminding us it is home to South Sudan, the world’s newest coun-
try. South Sudan’s borders with Ethiopia are highly porous, and
conflict can spill over them in both directions. As she describes
inequities embedded in international financial systems, Dr. Beny
talks about the challenges to state stability that come with highly
extractive economies and international geopolitical agendas, of
this resource rich region (see Fig. 4).
Finally, Professor Kelly Askew speaks as an anthropologist of
marginalized mobile pastoralists in Eastern Africa (Askew and
Hardin, 2016) helping listeners understand how groups such as
those involved in recent cattle raiding in the southern parts of
Ethiopia and Sudan have a long heritage of adaptive mobility for
keeping their primary food sources—cattle and other livestock—se-
cure despite climate extremes. She also considers the integration of
fishing and horticulture or grain production with herding, and the
cultural politics of mobile pastoralism in Eastern Africa. She
reports on recent land tenure statistics that paint a clear portrait
of repression of these populations in contemporary African states,
noting that the formalization of property rights is making their
fluid dynamics of migration and grazing more and more difficult
to maintain, even as climate extremes necessitate more and more
creativity and flexibility. This central irony is one that challenges
the categories and certainties of cost benefit analysis in climate
adaptation planning, and merits consideration in future such plan-
ning processes (see Fig. 5).
This chorus of voices coming in at the end of the exercise offers
an important caveat to the professional skills the case has imparted
to its users. NAPAs are relatively new, and still highly imperfect.
Based on limited accounting logics and assessment processes, they
offer governments a path to compatibility and compliance with the
international climate negotiations, in the sense that they enable
countries to negotiate based on facts and numbers and better know
what are their top priorities in climate related actions. However,
ecological and political CBAs are not yet in existence, and might
be valuable for future analysis and policymaking. Alternatively,
CBA’s interface with other modes of information synthesis might
need developing if climate adaptation planning is to be mindful
of historically rooted and emerging factors that represent real chal-
lenges to the integrity and responsiveness of nation states facing
climate vulnerability.Fig. 4. Professor Laura Beny, University of Michigan Law School (photograph
reproduced with permission from http://www.law.umich.edu/quadrangle/fall2011/
specialfeatures/Pages/For-the-Good-of-South-Sudan.aspx last accessed on May 16,
2016).As for Ethiopia, despite its relatively recent visit from U.S.
President Barack Obama and its clear role as an emerging
political, intellectual, and economic pole of the African continent,
various forms of violent conflict persist within the country and
indicate that careful thought about forward planning is urgently
needed. Protests by ethnolinguistic minority groups such as
Oromo continue due to their concerns about the security of their
land tenure and claims for compensation to that land in the face
of possible state appropriation under the banner of agricultural
development and/or climate adaptation. Further, cross border
conflicts among pastoralist groups such as Nuer and Dinka in
the southern regions of Ethiopia and neighboring Sudan continue
and appear to be trending towards more violence, even as voices
for the retention of traditional pastoralist adaptations to climate
extremes proliferate (Human Rights Watch, 2012; Napiet and
Desta, 2011).
In sum, this case asks the audience to place themselves in the
position of a critical decision-maker, who is expected to make a
high-stakes and time-sensitive decision about trade-offs for a vari-
ety of actors. It corresponds to real and present decision dilemmas,
and can be a tool for considering factors influencing them, and
their outcomes longer term. Many within and beyond Ethiopia
hope that the Programme it adopts for climate adaptation will
indeed help it become more stable, equitable, and resilient in the
years to come. Certainly those intending to engage in and con-
tribute to resolving Ethiopia’s challenges could benefit from the
rich context and concepts of this case.References
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